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Abstract of JP7143876 

PURPOSE:To provide a non-reducing glucide-producing enzjine having excellent stability to 
produce a non-reducing glucide having trehalose structure fi-om a partial decomposition product of 
redpcing starch, having good sweet taste, absorbable and digestible by oral ingestion and giving a 
glucide useful as a sweetener, taste-improving agent, etc. CONSTITUTION:The objective new 
enzyme is produced by culturi^ng a microbial strain [e.g. Rhizobium sp, M-1 1 (PERM BP-4130)] 
capable of producing a non- reducing glucide-producing enzyme having trehalose structure fi-om a 
partial decomposition product of reducing starch. The enzyme has an action to form a non-reducing 
glucide having trehalose structure on the temiinal fi-om a partial decomposition product of one or 
more kinds of reducing starches having a glucose polymerization degree of >=3. It has a molecular 
weight of about 76,000-87,000 Dalton measured by SDS-get electrophoresis, an isoelectric point pi 
of about 3.6-4.6 measured by an ampholinecontaining electrophoresis, optimum temperature of 35- 
40 deg.C and optimum pH of 6.4-7.2 and is stable at a temperature up to about 35-40 deg.C at pH 
7.0 for 60min and stable at pH 5.5-1 1.0 at 25 deg.C for 16hr. 
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A*i7 7" 'J -i? A JS*3«1: 1^5^ 7 A* ^' 5, gtSn 

(1) f^ffl 20 

n - 7. a^S 3 tA±*^ ^> atin^ 1 S * (i 2 Sti, 

(2) ,. 

S D S - J: D.*«)76, OOOTiSS 

7 . 0 0 0 ^^JU h >, 

( 3 ) mm,^ 

( 4 ) MiiMS 30 
pH7. 0. 6 0^mK!t-X\ 3 5 71;M4 O-Cf^ifi. 

( 5 ) Sjg p H 

4 ox:. 6 o»msirBx\ pHi^e. 47iM7. 2, 

(6) fiS^^tt 

pH7. 0. 6 0 ^j-raisitT-. 3 snsA ox:ttm.^x- 

(7) pH^Stt 

2 sr, 1 emmut^X'. ph*<)5. sziMii. 0, 
u/\ □ - X «ifi <& ^-r * If SxittttK * ^fiXf -sftffl ^ 

(1) X, -7;P^^>- h U:r:^>-:7'DU >-x, 
--fe'J > - h l^:t:i>-5^D :^>-7;i.:^: - > - D-f -> 

X,t±7 5:^>*fcHA''J>$:S*T.5. ) 

(2) yu >-i/;u^ 5 >gE-7XA7^ 
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l/:t^>-JJ^^:r:^>-yD "J >-if 'J ->>-y\*'J >- 

(4) y;i'r5'5>K-i^'J->>-7;U4^^>-X,- 
•tU >-X, -?o->>-7 7— >-X5 -7 7:^>- 
{{BL. X,tti7-iJ->>$;^c«i7'JliS'5 >^jti*L, X, 

«jt €*-r -5 If ii^EttttK ^ ^^-r ^ If iiTctt^K^fiSc 

n^««4^*^ ^.ISIfS7ctt«K^sK»m^^«?fr^ c t 

jg<&*-r-2>ifS5ci4«K^^^-rsif«7cttaK^^^ 

5i7Da y;^XJS, i7;i,hAi7 7^U'5AB, v-fzi 

I. /\ D - X i«jt * w-ri> If ® 5ctt»si ^ ^m-r -a if a^c 

h UAD-X«jt5::i-r^lfM?c;ttSfS^^fiK-r 

[«*3S10] U>/f>i7A • Xtr-->->C (Rh i z 
o b i um s p. ) M- 1 1 (XHftWI^JS^tlXlil 

i^mm^m. ferm bp-4130). 

ifctt. 7;i'XDAi'^'- • xtr-->— X (A r t h r 

0 b a c t e r s p. ) Q 3 6 . (X^ft^BK^^I^ 

mS^BWS^m. §t£#^ FERMBP-4316) 

e Tit ^ If STcttffK^fiK^mig^tg ^ *-r ^ Si^i^. 
1] i';i'3-xm^K3JEi±7&^e.stfn-5 
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( 3 ) 

3 

So 
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[i»*3Si4] i^;i.a-7.m-&S3ijii±*^e.s«n-5 
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mmiz. if;i/n-7.«^«3et±*^?>s«n^ ias;fc 

- 7. « jg * ^ ^^S7ctt«K ^ *fl5t-r S #^Jl7c14»K 

^fi)t»*^{^ffls-&. #^,n-5*ss(chU'AD-x«jg 

imMmn] i/ji/n-7.a^«3ut±*^e.a«n^ 
1 ffl*fe«2au^±(D«7C'i4)St»sciJ-^j-«?ti^^^t-^ 

- 7. « js* *-r ^ »a5ctt«« i£ *fi!c-r s i^a5ctt«f K 

7.0 

[»*^18] M^AD-XA^-^TKi^S. *^c«il7k 40 

*S^hT$>^«*JS 1 715®© hl/AD-X. 
[fi3t<JSl 9] i7*;V3-xa-g-S3JW_h*^^.g«tlS 
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to 0 0 1] 
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X) 7i^'»^.nT*5 0. ^®#i£E«, FA'>->X* • -f 
> • ^-^/N-f KH* h • ^r = X h-'J— (Ad V a n c 
es in CarbohydrateChemis 
t ry) S . mi8#. m2017^M2 2 5H (196 

3^) zj^jxs-yi? • xVxtt (*gi) iJcfciJ!'' ryy^ 

— (Appl ied and Envi ronment 
al Microbiology)!. ^56 #. ^3 
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h U/\D-XCD^*;>^. its. mm^^Kii 5w 



( 4 ) 

5 
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CtamrnVtzo U\/f<:7A • ;>^'J a«7 5^ (R 

h i z.o b i um me 1 i 1 o t i ) iCifiViltK^S 

[0 0 15] cne.cD^^J:0*%eB«^«, *M€rfr 
^SS^tl'J Vf-^A • 7.e— ->-X (Rh i z o b i u 
m s p. ) M- 1 1 ii^^L, ^JrK4^1 2^ 2 4 B 

t)SltS^ ^XEff*^^4 1 3 0^ (PERM BP 

-4 13 0) tUTgte^nfc. 

[0 0 16] *^BJT«, ±ffiM«^i^te.-r. 'jyf'i' 
[0 0 17] :^tc*5!ej®7>'UXDy\-i7^— MtcM-r-l) 
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Hit 
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jl#0. 5 7!)S0. 7X0. 8 7!)S1. e^m^M. 

(2) E YGJS^ig«> 2 7t: 
[0 0 19] 
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•7>- h— Jl/ 
X + X h 'J > 
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pH 5 71)M1 0 
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mm 

mm 
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mm 
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(19) DN a s e 

(20) 3-'irh5i7 h-X®^J5X 

(21) iaiias®is->-7 5 /m 

(2 2) DNAOG-C-^» 
[0 0 2 1} ei±©B^6<)14K^fc<t«CbT. V-^-'J 
-X ■ -^-zl7)V • ^ZT • y7.=T-^J-^ ■ n^J-^) 
;tn->'— (Bergey's Manual of S 
ystemat ic Bacteriology) J. 
^2# (1 9 8 4^) $-#3^lcLT, ^ttCDM«fe 

(Arthrobacter) ^lCBT-5Si^it^Tfe-5 

h UAD-x«it«:W-r^*ji7cttttrM^^BK-r^ 

[0 0 2 2] cn^co^mJ: *SS:fr 
MjS^fe^lTJl'XaA'i':?'- • Xtf-->-X (A r t h r 

obacter s p . ) Q 3 6 L , ¥)5X 5 ^ 6 

ItL, §:K#^ FERMB P- 4 3 1 6 i:LT§t£$ 
[0 0 2 3] 2^f6WT-«±aE«^«*?ite,r. TJUXa 50 



6 3 % 

s*^t <»: 5. tis. 

[0 0 2 4] *%igtC^U?>n-5.S!^ii3t LTt*. 

-X*M-11 PERM B P- 4 1.3 0 43J:U^T;1'X 
DA*i7^- • Xt°-->-X'Q3 6 PERM BP -4 
3 1 6fe'ttT^t<. l>aiS4i4^T*^7U-kVN-i7 5"U'^ 
A • 'vaxt^jUA (Brevibacteri um h e 
lovolum)ATCC1 1822. 7 7#Ai7^U 
^ K • 7 '77 -< V (PI avobac t er i um 
aquat i le) 1F03772. =i'Dn-y^X- 
Jl'T^'i'X (Micrococcus luteus) I 
PO3064. 5i7DDy;*lX - D-fe*'i7X (Micro 
coccus roseus)ATCC186,i7;H- 
/'?i75^"Jr>A-->hU'5A (Cur tobac ter i 



( 8 ) 

13 

urn c i t r e um) 1 F O 1 5 2 3 1 , v-f 

- X^^'^'^^X (Mycobac t e r i um 
smegmat i s) ATCC1 9420. x^Ai'^' 
— • >tX-fe >X (Terrabacter tume 
scens) I FO 1 2 9 6 0^j:t*fc*fiJJCfilfflT# 

[0 0 2 5] i^5!B^©?S^i^CD««(tffll,i^iStm. m 

rou-rtaTt.±ii= ^^astLTtt, ei^tiTj^'ft^tLc) lo 
7., i — X, xi^D-;^, •7>-h-;i/, y;i/t*h 

J;lXltm:^)^bti5 %ti.TAW*Ut/^. ^^©tbXtt. 
:<j-t*'f>. '^7'h>. »«X^X, ^X^X^<i:<^W«l 

[0 0 2 6] mm\t. ias47iS4ox:, 

<tt2 07^S37t:. PH475S1 0. 0SL<«571; 

*L<«1 O^WTiMl 0 OWWCfe-g). Si't, 
ro^#m*?l*i::«#icS'JK«7it'^*^'. il^tt, 0. 5 
7!)M2 0 p pmTSWS L.l'^. ^<Dtzib\Z. il^MSrlH® 

[0 0 2 7] C10J;^ICLT. * 

ta^x'^^A^, — ^s<]irii. mi^Lxm^^<bn^o mm 
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[0 0 2 8] Mtc. ^mmiiJiZft<Dmmm'S:<t>^<o-:f3 

•> A^JlS>t> iiiiSiT U tc y JHt ^ -STB 

^;^i^,^^$attiLT, ^(Dtfymnt:mmmmtLxm 

Xtf-X**3J;tX7;i'5^tJ;2)*S«Wffi[5¥'fe. 7U>g" 
i^Bi^fctiMatilJS: t*T«g)5:a»«iK$rf#^ Z.tti^X 
[0 0 2 9] *SIS?aS«^W*Sffll/i^Ci:d«Tir^ 

LAcSS^^^S^aW^. DEAE- h3/'^-JU«)S&2r 

if^y^-. h3A-;U HW- 5 5l^JJi$fflli/iyjl/ 
atiii' P V h 7 7 -^• - Srffl U^T^SJ-r ^ C <i: iCi 0 . 

[0 0 3 0]'c:©J;'5»CbT#bn^*%HJ<7?#^M7C'tt 

(1) f^ffi 

;y;nj -xa-&« 3 ui±*^ ^M«n-5 1 2 ati 
^ ^ -r -5 ^ ^fijtf 

( 2 ) 

sDs-':f)vm.^»w>mziiD. mi 6. ooot^ms 
7, 0 0 oyjuh>. 

( 3 ) 

7>-7:t5"f >-^Wtt^^ll)ffi(CctO. p U<)3. 67!» 
M4. 6. 

( 4 ) ^gjg^as 

pH7. 0. 6 05^F^S*&T'. 3 57iM4 O-C^ifio 

(5) SfflpH 

4 0*^ 6 0 ^j-F-iKjjs-e. pume. Anmi. 2. 

( 6 ) fig^^tt 

pH7. 0. 6 0^^PBW}tT. 3 5 7iM4 Ot:f^jfi*T' 

(7) pH^Jtli 

2 5*C. 1 6ffi!fF^^}#T% pH*<]5. 5 7!)M 1 1 . Do 
[0 0 3 1 ] *f€Hfl«lfS5t:tt»M*)S^mcoStti!l^ 
:>^ffit±. LT-7JUh'<>3'*-X 1 . 25w/v 
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IS 

% (5 OmM'J >SEigafS£, pH7. 0) AmWzmm 
1 m I })D^4 orTG 0^rBlS)tx$-t±;tf^- 100 
"CTl 0^KJ!)D^LTS*S*f?ih$-t3!-. ©RJtvJSSrIE 

0 o^T'i o^3-F«TO^-r^^ticj:o^s$ 

fflViX. umo \ e<D-^)\'\"^>^-t—7s\z 

[0 0 3 2] imm(Dmm.t:\.T\t. Mt». TSa^^i^ 
{C J; ^ T8l5^j-e*) fCilDzK^M bT» nSiS7c14JB«»SP^> 

^J;^«, irA>Ky-yi7 • • 75 U-->X • 7> K 
• U U-f-T^U/ h* • X>-!f'1' AX (Handbook o 

f Am ylasesand Related Enz 
ymes)J! ( 1 9 8 8 A°-;^f^:> • T^U-Xtt (« 

fj: W 1 a S « 2 att± Sr ffl V i -5 i: *f iJ tC^MT 30 

mmmm^\z^±izmn^nfji^^T-m'stmn'^^^r^ 

5 7iSl OWieffllriiS-rnHiUd^, 5f$L<(J 

<DmfTiz^om:^m^r^, 
[0 0 3 4] ±^a)^miz^r>Tn'bnti^m7t^mn 



<\^mW-7 - 1 4 3 8 7 6 
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[0 0 3 5] ^jSlCctO, jtil. S'il^^}-®l;^t 

i:LT:^^#)^l^*Lfc?^. Stt^TflJife. H§|. OH 

<DtiyAi7a-7hifyy^-izj^^^m^ 7;m-;u*5 

J:Df7-b h>;^cC<h'^l«?§i«t3j;^:J^SiJ, ilSnc^iitttg 

[0 0 3 6] tOt^tt. IilM:^»^S:^fetLTtt. 
:t >S«I* ^ A i7 h ^ 7 — (D^ffl*i*f jiTfe 

•3. m^lit. ^m^^ 5 8 - 2 3 7 9 9^i;^$B. ittHBS 5 

8- 7 2 5 9 8^'l>mfii^^zm^■^nT\f^^^mi^tl^ 

:t > Srffl t i ^ 7 A i/ D -7 h ^ 7 ^- - (C J: 0 

[0 0 3 7] Z.<DJzo\ZVX^>bnfz:^^m<OhU/\o 

- X «it ^ w-r ^ ^KaTcitMK * ;t « i n m£M7t 

!^:^S^C<i:0, 7 5 5-ir\ ^J;^«. a -7 5 
5— tr, j3-75 7— If. i^;L':3 7S7— tf)^j:<i:-^. * 

*SS*- JD L Tja#f -5 a^ctt^H ^ « 7;U n -;KC L T 

[0 0 3 8] totjtt. 7^^mm¥m7c\tmn^fz{tz 

n^^tffg:jl5t;'t4»Klc*tbT, y;i/3 7 5 5— bf^Tc 
il^tt S «<Sil7c14«K ^'^P 3 7 S 7 — t'* ;t a 
(4. -f :t>35ftfeA7A;^avhi^77'i'-;^c<i:(CJ;0. 

[0 0 3 9] h U/NP-X^;^|grB*^]fr-5lCl4. 0>J 

^fs. ji6a*^6 o%t^±. ms.m 6 5 nm9 o%<D\-i^ 

/\a-xm'^^f&^^^Wzi:0. 0. 17iM2 0%© 



( 

17 

[0 0 4 0] il^, 

8 5%, Stb^2 0 7iS6 0%SS©-7X + «;' h^riiSJE 
mXi<-£, 6 OTiMl 0 0'C<DfiSlTf?:iSb. :>>:iiT 

3 0 nM 6 0 'c«a®T*-) 1 nm 2 0 BtF^3^fiX-rn«# 
^2 0%, ^mmi onme o%ms.(^'^:^^y h^m 

[0 0 4 1] Sfc, *7Ki^ah WND-XSrSJitrSC 

T-^^d^', — IISMtCtt, TK^i-l 0%5fe??IWilS}gahl/A 
D-Xig^W^J^^ftaftlCtO. aa^^^TT 5 0 7!) 
Ml 6 O'C. a$b<lJ8 075M1 4 0'C<DiefflTjt# 

[0 0 4 2] Cl©J;5JCLTSSjfi$tlS*%?BWl^jl7L 

[0 0 4 3] Ml-. 7^7— t*. 011 Ati. fi'^Ma^Ha 
iJ^jl/n-:;?.RU:h U/nd-x^^pXL. Mir. ^siSLLfz 

tiai)-mtLT^im^n^, ±mm^wtj.^izj:. 



10) «fM¥7- 1 4 3 8 7 6 
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[0 0 4 4] ^tz. ^^tj-^Wn-d-^^ZhlZ^O. ^ 

[0 0 4 5] ^fz. *7K*S^M/An-7.CD«^I'«. 
/i<»:0§7KifeK)att7K»J<i:LTfc*fiJICfiJfflT#. ^igl? 

iSiias«if»*. 5i*4^ mmfiiz^^i^^^^\zmm.r^ 
[0 0 4 6] 'iit^T. ^^mmm7L^m^> ^tzuz. 

^. ffl^. ^tffiS. S«fpi^J:i*«^aMBK!^lc*fiJ(cfiJ 
20 [ 0 0 4 7 ] *5£l3©|^jl7C'tt»K. 3:nSr^tJ<£S7C 

H->;UX5^t*:t-> K. U'A*':77''f :t->H. ^T^'J^'JUU^' 

>. L-7x/t;i'5^;p-L-7x-;i/7^r:>/?^;i'X 
30 X7^;i/. +J-y*'J>. i/'J->>. 77->;'c£i:©J:o75: 

tTtJ:<. $fc'ii.B;'d:^«', x=^^XhU>. ®*». ?L 
» Tit £ CO J: 5 <h L T^effl f -5 C i: T ^ 

[0 0 4 8] Sfc. *:!^Wco#®7c;tt«K. cin^£^tr 

(SSTcttW ® *3 i t>' ^tlf> Sit $tl -5 h U7NP-X 

i;t. mmm. mmm, s^-^mtiHtm^Lx, mm. 

[0 0 4 9] SAc. *%?3(73#S^tt«M, Z.n^^tS 

t SKefe ^ i^t i' IC #ftJ IC ^ijffl T- ^ ^ . 
[0 0 5 01 0y;tl^. 7S/SS. '^y^KS. Stt, f» 

50 if, tfilicT^ii. 5^0t<I). S^f^. V — X. '7 =i- '7 -J ~f . 



( 11 ) 

19 

[0 0 5 1] fisjAtf. 

-A. X^Vv'ir-^, h*-:^>y. -^a^i^ 10 

— h, — OiiA. ^A-^^^U. =*^v >T''f — J'it' 

wi^,«:ftiPp. ?LSia> Mm. mm. mm. m^oMy 
nny, ?Llft);f4. fimm^ 

[0 0 5 2] Sfc. ^S. ^i^. m. MU 

MUiitLxmmizmmT'^^, 40 

(.0 0 5 3] SSacSS"]. ^SJt'JtLT^. WSifiK^J-. 

sttT^t t' * * I ^ m ^ ^a^sfStti^ K s « - n 5: ^ 

Mi^ftia. E«fp:^it'ti*?iJlcSfflT'^-5, 0iJ;tti'. ■< 
>37-7xD>-a, -/3. -r. U/^:7 • a ->x 
'-yy^^ a. -|3, ■7i7n7 7->'ffi^ISlhH 

>^_o^4.> 1 I ^tt'WJ >*;^-f >. -Oi^a-U 



!i#PT7 - 1 4 3 8 7 6 
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5^/-f xjUa*7,5^D-j|/. hnyxo-Jl'^'iiicoe 

x7— 1\ i3-7S7— tf. 'fV7S7— If. 

>x:^7.. C/aUyJi^T.. 7dxx^7n. yo#UX 

x:^^7,fit'cDx+xs. '>-r;i-7,. %mm. mmuii<^ 

[0 0 5 4] ii).±i&^rz^otj.^mm.mpnzhu/\o- 

u*ntsj;<. m^^t. mm. mm. mm. mm. m 
m. m^. sa. ms. &x. mm. mitu^'A 

[0 0 5 5] mzmm\z^K):$imM^-^ <i\zM:i$-mzm 

[0 0 5 6] a-r. ^WSk±«^')'J\d^L. ■ Xfcf-->- 

X M-1 iA^iE>mm^itm^^fS.mm<D±M. 

- • X tr- X Q 3 6 *^ e> ®l^®7n14«K^fi!t»^ 

7i^m^^^mmiz-z>\.^xm.m-r^. 

[0 0 5 7] 

'<yh>0. 5 w/v%, Sex4^X 0. Iw/v 
9S. 'J>S!— rJ-HU-^AO. lw/v%. g>®E— ;t>'J 
':7A0. 1 w/v%*3J:U:7k)!i^efj:-5*g#:^fife*DH 
7. OlCtiSLfeo 5 0 OmimE.'^yyT.DlZZ.Com 

1 0 0 m 1 -To An. ^- h i7 u-zfx- 1 2 ox: 

T'2 O^J-lfflScML. ?&a]LT. U>/f':7A • Xtf-->- 
X M-11 (PERM BP-4 1 3 0) ^rSESL. 
2 7^::. 1 3 0 r pmT-2 4^PBl«tlL/it,0&a«« 

[0 0 5 8] #«3 0 1 (D7r-p<>iS'-lra«it<©« 

^tmts.BSL<r>mm^2 0 1 ^AtixMM. i^aibT^gs 

or. pH6. onm8. o\zu*>-o-z). m2 4mmm 
nrnwrnmLfz. mm^<o:^mmmmtmi . sm&y 
m\x'$>r>tzo ^mmoi-^^mDm-L-'^mLxmif-t 
mmi&±mt{z^mL. wizmi^^ 5 omM>) >mmm 



( 12 ) 



14 3 8 7 6 



21 



22 



?K (pH7. 0) Xito^i&m^tmVi&MCD^mWtL 

i it. t^mm±m\z\m o . 9 m&/m i ^mmm 

[0 0 5 9] 

^i-giCio, 0 0 0 rpm, 3 0 ^PbD f ^ <h (C J; 10 

0, 6 1 CD±«^?#7t. -f-WJ^tCgSfDSO. 2IC;^£ 

'L-:9-il(1 0. 0 0 0 r pm, 3 0 ^J-FbI) T-S d tIC J: 

[0 0 6 0] Mic. ^oimzmM&Q. 6{cnc-5)J;5tc: 
SS^^^ff^-tt. 4*C. 2 4^F^MHb7tfg, S'b5J-fii 
(10. OOOrpm. 30 t TS!t^:ffi^^$'lHl 

(pH7. 0) xz'mm-^^tz.'ik. i5ii;iSaf®(cMbT2 

4KfKS«Tb, M'L-ii-fll ( 1 0, OOOrpm. 3 0^^ 20 



Pb^) LT^^tlS-l^tifc. ^®S«T« (3 6 0ml) * 
2|5|lC^3-ltT. DEAE- h3/1-;i"5r;l' (^V-tSfeit 

- (y;U»3 0 0ml) Srfifofc. 
[0 0 6 1 ] *^mttDEAE- h3A*-;!/y;Kl®^ 

2MSit^Sr-&tJl^ig«SSIC*fLTS 
tffb. -^-coStfT^^M'^^i-ei (1 0. 0 0 0 r pm. 3 

A-;i.6 5 oy;u (my-»iS;^%tssjfi) ^fflufci^7X 

*5Ai7D^hi?'7'7-<'- (y;i/S3 0 0ml) S:?T-3 
fc. ®«Lfc*^*iBit^2M35^^0M(7)'J^7^7->* 

Lfc. ii^l>T. h-3/1->'i'HW- 5 5l»li (^y-t*S 

»3 0 Om 1 ) ^frVi. »^fi&ttH^)-=&lH|iR tfc. »fi 

[0 0 6 2] 
[«1] 

















(%) 




2 6,800 




10 0 




2 0. 3 00 


0. 10 


7 6 




16, 100 


0.3 2 


6 0 




11, 3 00 


5. 5 


4 2 




5» 7 30 


9 8 


2 1 




3,890 


19 5 


1 6 



[0 0 6 3] ^lOIigT'lrJUitja^ffiMtLT^^n 
7. 5%) $:M>'^-5«»ia<ibffiT-MS4«^Sb;t:<*:C: 

[0 0 6 4] 

[*s^3 ^s®i4K] *!g^2T'^#^,n;t»s^^s®s 

$rSDS-4^'J7i''j;i'75 H^r';!' (^rJUiSS 1 0%) 
(B*/\*-f :t • ^ H • h'J-X^^^ttSl) 

7 7. 0 0 075^8 7. 0 0 0 h >T'feofc. 
[0 0 6 5] eiS»Jg^S^Jfj'J7i7 g;UT5 K^JU 
(2 %7>7 3}-5'r >^W. 7.':'X-x>S!, ^r-ll--^ 

->7 • x^l/^r-f f-thiS) 

#tL. '>-*;i'i©pH<&5Jl^LT*SS|g0«gm,^€^ 

#«-^,»i$^3. 6 7!;^ 4. 6T-So/c, 
[0 0 6 6] *g^fi14lCMT-5.SgC0]^g. pH(;)^ 



»«) . El 2 (pH©j^^) tC^Lfc. PSWMiSiaS 
pH7. 0. 6 0 ^Fa^SitNT", 4 0*C#jfi. MSp 
H«, 4 0'C. 6 0»Fb1SJST-. $<J7. OTSofc. * 
»^©ia*^3£tt«. (5 OmM'J >i?ig®^ 

Sr-^tr. pH7. 0) S-§?aSlC6 O^i-rslffiltL. 7K?t! 

ifc. Sfc. pH^Stt«. 2ti:S«^«-pH©5 OmMig 
»?Ktt>T'2 sr. 1 6^^1fiJ}#Lfc^. pH^gr7lriiS 

n-eticoi^^^iis (ss^^tt) . 0 4 (pH^^ 
m ic^tfc, *»*oias^^tt«4 o'cf^jfi^T^ 

i£Tfe«3. pH^^tttW<)6 7^M9-Cfeofc. 
[0 0 6 7] 

2 T'f# ^. ntz.m^mm ^^m-^mmm ^ ^ ^ 0 

2^i5r«SiJ^X-JDA. 4 or.. pH7. OT'ASmmilr 



( 13 ) 



7-143876 
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ffl^-B-fcft. BttmU, -7=1-^-7: WB-T-3 3 0 
SiEiSO. 5m 1 /^^TSiEL, S^HllSTfl-R I -8 0 1 2 



24 



[0 0 6 81 



S9 




HPLClStti^ra 
(:^) 


{%) 






3 3.4 


10 0.0 






2 8.5 


10 0.0 




p I 


2 3.3 
2 5.9 


3 5.0 
6 5.0 




p I I 


2 1.6 
2 4.1 


8 5.6 
14.4 




Pill 


19.7 
2 2.6 


9 2.7 
7. 3 




P I V 


18.7 
2 1.4 


9 3.5 
6. 5 


-7;^ h^y^*-:^ 


P V 


17.8 
2 1.0 


9 3.4 
6. 7 



(^) m^^. PI, piix piiK piv. pvtt. -eti^^cDSH. 



[0 0 6 9] ^2CD^^7&^bB^^7!)^7'^J:C)lC. Klt-^^ 

cJOgfMP KPII>PIII>PIV. P V^^^jTS: 

C0i^^ii^:/;U=i-XS'&S[3 COP I 7i>^*J:t^6<]{B:t^t^co 
(7), ^;ua-xm'&S4i^^±cDP II. P I I I , PI 

[0 0 7 0] ^ti'etKDKmm^^^mrziz^fSLi^rcmK 
mst^tf^^y^^mm (xt-ioi6, Na^s. 

i^^A^H^fTofCo 1l*8g^rt'#2. 0cm, 1 m 

^*<»BitC*tLT5 v/v%JlD;^, cniC 5 5 t:(7)ffl7K 
^SVO. 1 STStUT^j^HL. fTfci;i!fefi£L;tfflM^ 

m9 7 %&.±<Dn^&mi^'^mM\^tz. m^ntzm^m 
fzo ^nmnizn'r^^m^t^ m^^mwr^^ ^n^n 



30 



40 



p I -^m 9 % . p I I -vm 6 5%. p I I I -xsm s 2 

%. PIVT*<38 0 %. P VT)Si^7 7 %i:rfeofco ^(O 
^n-enP IT- 97. 5%, PIIT98. 6 
%. PI I IT-99. 5%. PIVT98. 4%, PV 

T 9 8 . 4 %T^o/Co 

[0 0 7 1 ] ^fzz.ni(Dmz\z±fiSLi.rz'mm.mmnm 

[0 0 7 2] 
[a 3] 







D E 




(%) 




p I 


9 7.5 


0. 83 


P I I 


9 8.6 


0-3 5 


P I ] I 


9 9.5 


0.10 


P 1 V 


9 8.4 


0. 27 


P V 


9 8.4 


0- 23 



50 [0 0 7 3] ^3(D^mi)-^m^'h^U<t.o\Z. UT^t?) 



( 

25 

S 5l5<OS^14-7 -'I' ^ * U ic® Hf ^ t> CD It^ $ 
[0 0 7 4] 

S^iS. P I . P I I , P 1 I I . P I V, Sfc«PV 

«1 0%<ti7tJ->>l 5 OmMU>^ig»?^ (p 

H7. 0) t^^tj'/t^gS: 1 0 O-CTS O^^W^-^. 
ai^. c:(Dr§^«4 8 0 nm. 1 c m-tJUCfct-J-g)®^ 

fflV^T> mSU. 4 8 0 nm^Zisn^^ytS.^ 

sy^Lfc. ^ne)CDi^*S:«4ic^-r. 

[0 0 7 5] 
l«4] 





( 4 8 0 nm ) 




P I 


0. 0 2 7 




P I I . 


0.018 




P I I I 


0.012 




P I V 


0.016 




P V 


0.015 






0.623 






0, 4 7 5 






0. 3 6 9 


nm 




0.318 


nm 




0.271 


nm 
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[0 0 7 6] ^4(Dmmf}^im'bf)^fi^o\Z. mziZ^ 

mLtztmit^mmm^. pi. pii. piik p 
mizj^-ox^^t^tmTi.^mmit^^'i v- Hsjs^ts 

[0 0 7 7] 

. [11^6 i7'JU=i7 = 5— IrtCi^P^^J-^] IIS^4(3 

10 tjuTisssL^ci^aTtttttssia. p i , p i i . p i 

II. PIVifctt. P VO^n^'ns 0mg<&, 5 0 
mM»S?ig»Sg (pH4. 5) 1 m 1 »C^«t. 1 

A. 4 0'CT6B#P^«t.. »^i^)Bb^c^. iSiSfl^ft;^/ 

[0 0 7 8] 
20 [«5] 













<%) 


(%) 




P I 


3 6.2 


6 3.8 


1. 07 


P I I 


5 2.0 


4 8.0 


2. 06 


Fill 


6 1.4 


3 8.6 


3.02 


P I V 


6 8.3 


3 1.7 


4. 09 


P V 


7 2.9 


2 7.1 


5.11 



[0 0 7 9] mi^(D^%'h^^'An^t^f^X.O\Z,. CfJl^T 

^^--fe'iccfco. i^ii5ctt«KP n^^;!^^!-;^, 1 

ilhU/ND-Xlii^^lC^J^^tl. IfilTEtt^MP I I 



[0 0 8 0] ^fz. ^'JloT^y-'tfCDKJl^^i^^^^m 



( 15 ) 



l¥ 7-143876 



27 



28 



1, ^n-^n. pi«hU' 

ic 3 - X 2 u ;t i/;!- =1 -X 4 

CD#^j§7ctt«5lT% PI 1 I «hU/\P — 

ttfiiST, P I viihky\p— i:5i-^{ci'*jU=i-X4 

^j-i^*^^^ b /c i'VL' 13 - 7. a^a 6 i^STtttffiKT' . 

-So ?^j:*5. IBHifc. I^STcltWKSiPp. PI. P 1 K 
P I I I , P I V> S;t«P V(Ci3.-75 7— tf^rf^ffl 
$-B:fc<h^5. *®7cttafKP I , P I I 
-f. P I I I I — 7.(D 1 ^=f-t P I CD 1 
M^ti. P I v«^;H — T.COl'ii-'f-tP I 1(D1^^ 

iz-^m^n. pvit^jii — x«2^i-^tp i cDi^^ 

[0 0 8 1] JJ;(.±®^^75^?,, *%HJc7)#M7t:ttWK:* 



10 



mM±i&mm\zji-oT±f^i.rzi¥m7t^mm. pi> p 
I I , p I I I . p I vjojizjcp vti, -en-?n. a- 



(G„-T:{aL. Gtt^;i'n-xaa^SftL. n« 
[0 0 8 2] 

[^g^7 ^a®^^irJ;^^«f] ^gl4iri3UTiSIS 

LtztmTcim^ms,^ pi. pii. piii. pi 

V. *fc«PV©-tn^n*«S<i:LT. l/^'Tl^li* 

y^mmm a^if-^^mm (D^n^em.zi^m-^'^fz 

WLfe. a-TS.^—i£(DK!t-\t. ^tl-?tl(DSK 1 0 
mg$. 5 OmMU >gfigW^ (pH 6. 9) 1 m 1 IC 

^«¥L. cnic. mm^s^i^mu^. 3 7'cti8p# 

F^fiSoTfToifc. a-y;U=l->y— tf©SJt«. 5 0m 
-MKlEig»ig (pH4. 0) ^m^^ft&Li^. a- 75^ 

if»*^^®li^fc. 5 OmMv'U-f >^igJBJ^ (pH 

6. 0) ^m^^tzKi^. a-Ts.7—iL(om^tmm(D 

■feh>«&*»«{Ccfc^4J-«^CDiSfMfiX^Ji(T<Z)^7. « 
8 tC^^t". 

[0 0 8 3] 

[«6] 





ff-r 55--if(c<fcs^j^j^cDaiB^ (%) 


p I 


P I I 


G3 


G2 


G 1 


p I 


9 7.3 


0 


2. 3 


0. 4 


0 


p I I 


0 


9 8.8 


0. 4 


0, 8 


0 


PIII 


6 1.0 


4 . 8 


0 


3 3.0 


1. 2 


P I V 


4 7.2 


3. 3 


40. 4 


7. 5 


1. 6 


P V 


10.2 


44. 9 


35. 3 


8. 6 


1. 0 



[0 0 8 4] 



40 [*7] 







^;U3-x {%) 




^<Dfi (%) 


P I 


3 6.5 


8 3.0 


0. 5 


p I r 


5 2.1 


4 7.6 


0. 3 


p I r I 


6 1.7 


3 8. 1 


0. 2 


P 1 V 


6 9.5 


3 0.2 


0. 3 


P V 


7 1.4 


28. 3 


0. 3 



[0 0 8 5] 
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( 16 ) 



14 3 8 7 6 



30 









h [/f\a-7. (%) 


^om (%) 


p I 


3 7.2 


6 2. 4 


0. 4 


p I I 


52:5 


4 7. 1 


0. 4 


p 1 I I 


6 2.0 


37. 6 


0. 4 


P I V 


6 8.8 


30. 8 


0. 4 


PV 


7 3.4 


2 6.5 


0. 1 



[0 0 8 6] ^6<Difgll*>e.^^*^>S:±^'lC. 
S,. P I S.O^P I a-75 5— fe';cJ:0{5t^^: 

^m-^rLf£\'^ho:)(D. ttKHS, p 1 1 1 . p 1 V, 

I. PI I. v;!/^ h u^-x. vjn — T.^zfifJio 
- 7. 1' $ T':5i-fi¥s c i ^mm u fc. 
[0 0 8 7] ^7 . m8(Dmm-A^^m'E>ti^u^o 

IC. PI.PIKPIII.PIV. PV 

[0 0 8 8] Sit/ |^^${2a-y;Ur:->^^— fe'Rt/^-;/ 

(.i^^'-^^mm ^m^. PH5. 7, 37'CT18Np 

^i-Wbfci:-^. PI. PII. PIII. 

PIV. P Vt,iTno*i-&fe. a-i''JU:3->^'— fe'RO^ 30 

h/h^7-fe h>^^^*»^IIICJ:O^^Lfc^ ^-/^□- 
X « h U A ^ — If ic J: 0 i^;!/ n - X * T'^J-fBf ^ d <»: 

[0 0 8 9] ±^<DJiOiZ, 

(1) #)S7CttttK^fi£»^tt. i^;m-7.»^S3 

(2) INfiTcttWKP vtt. b'(cJ;0, 40 
IElc:#fjl7ctt«KP I 1 h h 'j:t--x-&^U. # 

:P I Hi. i7*;i.n7 5^— t'llJ:0. hl/A 



[0 0 9 0] 

[11^ 8 mttStt] 7jlfl^©d dJS-7 9XS:ffifflL. 
X. ||®^4IC*3ViTliai8bfc*®7ntt«lfl^iPp. PI. 
PII. PI II. PIV. SfcttP VSSPg-^LT 

[0 0 9 1] 

^©#M7t:ttllM^fi)t»*®^«] U l/k'-i^A • 7, e- 
->-X* M- 1 1 (PERM BP-4 1 3 0) tCf^cA 
T. 7;UXoA^5'- • Xtf— ->-X' Q3 6 (PER 
M BP-4 3 16) ^m^>it&Li^\t. ^S^ltRfiHC 
-7 7-^>i5'--e$<]7 2^FB^*«Lfc. :^«?^CDl^jl7t 

1 . 2 *^i/m 1 T'$> 

mStt^SUie L fc d 5 . ^n^'tl^q 0 . 5 #fi[/m I 
43j;l/iS;^0. 7mte/m ITfeoit. 
[0 0 9 2] 

[0 0 9 3] 
[«9] 
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[0 0 9 4] ^9«XgT\ y;l'Mj§aj*iUT#5. 

TJifiS b fc t d 5 , M s /N* > K T- ^ d t 

[0 0 9 5] 

[Hg^i 1 ^^©ttK] ^mi 0Ti#€.nfc»s»^ 

6, 0 0 07i3E8 6, 0 0 0 iJ^;!/ h >T$)o fc. ^fc, 

n.n^W}m-vi!^tf>rztz^. pirns. 67!;S4. 6t 

[0 0 9 6] S*^eBJ^>*^7iJ;-5(C»^©SjiS*«4 

^3gtt«4 CCf^ifi^T'TfeO. pH^Stttti^e. 0 
7iM9. 5Tfe-5. 
[0 0 9 7] 

[i^ij 1 2 ^NM7ci4i»K©iiS] 1 0 T# e.nfc 



fc<hC5, 'J V'f'^A • Xtf-->-X M-llffi5l5® 
[0 0 9 8] 

^st-^ottK] 'ikm^^%(Do%, if^^mmm^'&: 
mm.^^m%M^m<Dnm-^t\.fd& i o jc^t^sq^ 

Sfefj^-, -^■<Zim77-^)':^A- 7.^^^=f-7. (My CO 
bac ter ium smegmat i s) ATCCl 
9 4 2 0 3 7 "C-eS* LfciJAi1.tt. 1 ®« 

30 hw\mi.z, ^mw.^-m^mm\zmf, ^(Di.m^m.'^m. 

[0 0 9 9] 
[^10] 
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[0 10 0] ^fz. :in^<^mmm^(D^^mmmm^ 
OA • Tshi-iy-x u- 1 1 ^MmmTt^mm^fS. 

10 10 1} 

(1) N*$g7syKiH^iJ 



- 1 1 ^^(Dmmmmm^p^^zfmmi ocD:^ftTi#b 

□ >->-^>it- ^x;U4 7 3A (77^^-1' HA* 

1 (C^To 
[0 10 2] 
[^11] 
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M- 1 1 


> - n > - r > - D > - 


Q 3 6 





[0 10 3] ai l*^^>BJ67!)^?'J;J:9ic.- l^m^7S.y 

X M-l 1 **»^om^A*U>ifcti>l5^^^> 

Tv TJUT-n/N'ir^— •. Xtf-->-X Q. 3 6 <7)J®-&CD 

^2#SCDL-7;l'^->5SSA^e.^4Sg<^L-yD 

U >5S«*T3SS©7 5ySEE^]. *JJ:Z/^6SgC0 
L— tr'J >^S*^e>^l 0#BCDL >5S*$T' 

-5. f/i^D^, N*fflT = >'SEIE^J(±. X, -t;U^::i 

>- hu^=.y-ya'j y-x, --tvy- h\y^=.> 

[0 10 4] (2) l*3gi5g|5^7 5 /SESe^iJ 

-1 1 S5i5CDfismss^fiiffi^fc(iiii^i ocD^jm-cm 

ntz.T)V7.a;'^^-^— ■ Xt°-->-X' Q3 6 S5|5CD*f 
gi»^«ia©— SP^^n^'tl 1 0 mM h 'J X • :fiSEig« 

^K (pH9. 0) tc*fL-T, mx\.tz4k.' ^mmtk-r^m 

m ( 1 m 1 ) -^n^'nir i o ^ g<^)U ->';ux> b'^y^^ 
iS'-if dn^^^^SC^ttBS^) ^JQ;t, sot:. 22 

■:>A • Xtf— ->-X' M- 1 1 

;U/t-yi7C 1 8:tJ7A (6^4. 6mmXS^ 2 5 0m 

^^fflt^. StiHO. 6ml/ 
^j-, ^iST, 0. 1 v/v % h U 7;U^Di^^- 1 6 V 
/v^THzh— hiJJl'i§?l^;i^^>0. lv/v%h'J7Jl/ 
;tDi^g!-4 8 v/v%7-t F-z: h'j;l'^MW6 Oji^m 
roU^T-y^v'Xx hCD^frTff ofc, 7;i^XOA*i' 
^-•Xf— ->-X' Q 3 6 SJR»*<D«^. •y'<i7D 
4-^>yA-y^5'C 1 8:^^A (it@2. Immx5$15 
0mm, ■i7;i— ^S'-X'ttSii. *S) ^fflt-^. sStSO. 
9m 1 X^)^. ^ia-CO. 1 v/v% h'J 7;^:tDPSE- 
3 0 v/v%7-fe h— h 'j;USM*^eO. lv/v%h 
'J 7JP^DS^SE- 5 5 v/ V %7-b h 'JJUrti^we 



0 5i-W©'J-7-i^7->*x> hW^frTfrofco :tJ7A 
*^e^aiLit'^:/^Hli. iSiS2 1 0 nm©®3tSS-W 

K. R3 7 (^itB#Kiji<] 3 7 ^i-) . R4 0 (ffijtP^FaTO 
4 0^)-) , R4 2 («Jtl^ra*«J4 2^}-) ;7;UXDA-i7 
iS'-JS^^**'<^5^K. A17 («}#B#rB^*<]l 7 

^j-) \ A 2 2 {^nmmm 22^) . a 4 0 (»i#b#^ 
i^4o^) ] ^^j-^b. ^n^'n^KS^^JStfct^. 2 

20 OOulWO. 1 v/v%75M5 0 v/v%7-fe hxh 

ite.nfc(*gg|5gp^^7 5/KiE?ij^ai 2 

[0 10 5] 
[« 1 2 ] 

[0 10 6] ai 2A>^)BJf,*^fd:J;e)|c, 'J "/t'-^A • 
Xlf-->-X M- 1 l»*W'^:/g^KR 3 7©E?'J 
■h. 7;UXd;\';?5'- • X.t°— ->-X' Q3 6»^<7)'^ 
30 y^^KA 1 7®SE?y<t«^^{C-ifeL, ^7"f^H 
R4 0 t'>^:/5^HA2 2©BS>^J*>^±IC-ifebfco -^-if 
5^HR4 2 i:^:/5^h*A4 0 tT*«, ^^WLfclOSS 
4^W7^a*^— gfLTl^-5o r/ctt)-^, ^7'5^KR4 2 
i:'^y5^KA4 0K»g|5^7 5yKSe^iJtS. i7';U:5' 5 >^ 
-i^'J £>>-7>)U^X>-X, -irU >-Xh - ^n->> 
-77X>-Xs -77X>- (fib. X,«. i^'J->> 

>*iei*L, x^ u >sfe«7;u 
^x>$S'*b. xaiA'U >*;ttti^;U4i'5>KS:i6 

40 [0 10 7] Ji^T. *5£l«®#^a7C'tt»K. -etl^r^tJ 

iajl^tti»K*3j;Uf bUA D-7. WSiS:^ffi* «SS^]A 

fcfi h U-/N D -X ^^W-t± Liie)fcilEBK!^<£lliS««J B T'S^ 

-r. 

(01081 

[I^M^JA- 1] UVt'':7A • Xf-->-X M - 1 1 
(FERN4 BP-4 1 3 0) ^H^l 
T. 7T-;*>3'-T-*<)3 6^ra««brc, S 

50 L. MIC. -E-cOjgig^UFKzg^L. ^§tm(Dimn.^ 
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mK^i$.mmmmmi^ 1 1 ( i ? . 7 s^^/m 1 ) ^\e\ 

[0 10 9] 6%mi^mwm%'^iammit^'i±fz^> p 
H4. 5. sasortrfflsu. cinic-r vts^— if 

0 2 5 0 0*fiwSiJ-&lc;i-5J;olcSD^. 2 0B#rastb 
^■ti-fc. -€-®SJCSJS$-pH 6. OJCIH^L. 7i—hi7\y 
( 1 2 0 IC) ^10 5^Kff (-^ i^Cl^T 4 5 x: iCi^Sl 

5-;u6 0L) ^mmi^yJ^^tzK) 1 so^tewto^ic 
[0 110] ^(DS.mf&?::t—hi;u-zr (1 2 ot:) 

l#(4(^tiJ^IC?^j:^J:^>iJDA, 9 6^WKfS$-B-fc. ^ 
OSJiSJK€:9 5t:iCjPfaU 1 O^i-ra^ofc^. i^^b. 

9 1 

[0 1 1 1 ] *iPptt, DE 1 8. STfeoT, #N®7ctt 

pi s. 3%. pii 5. 5 

Fill 37. 7%. PIV 1. 4%, *5J;t; 
PVl. 3 %^-&WbT;feO, S«lT±i!afj:-H-i*. iiS 

[0 112] 

[iiffi^]A - 2] mm^A- 1 cD:^ffi-e?#^.n:^cSijg$r 
'j^mm^m^t)^^>^mMm (xt- 1 0 1 e. n 

h#XT->I/X4a*^A42^lC3t«L.. itt^iJH 
C?^c^«*l|gg^«2 Omt L^c:. :^ ^ A(*3iaS?& 5 5 1: 
tClSJtbO-^. »JgS-«B&(3?SfbT5 v/-v%J]D;^, C 
nic5 StDcD^aTK^S V 0. l 3TafbT:Ji-iaL, i7';u 

miS'^mm^i^mi.tzo sic mm. mmv. M^n.m 

*iSi<)6 1 %Tftfc. 
[0 113] *iatS. DE5. 7T-«)-pT. #jl5t;tttt 
mmi^'SfzO, PI 9. 3%. PII 7. 4 
%. PIII 55. 5%. PIV 2. 1%. PV 

1. g^^^^LTfco. mmmA- 1 tmmz, ?afD 
T-isnt-tf'*. ias<^#fis. (sstt^wL. -^f^m. m 

10 1 141 
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[*]56«^j A - 3] 3 3%t^ti^z. Lm^^mzm^mm 

0. 1 a»%<>:fi-5J:5lC^iE;^»^l'>"^A^£:SDAfc^. 
pH6. 5»ClSSt. cnJCa-7S7— b' (/Jt^ttS! 
jfi. eS^i^'--7S-^JU6 OL) «:iS«»i/5A^fcO 
0. 2fiS%IC7S^J:c)J!)PA. 9 5t:T 1 S-Ji-FB^SitsS 

■fr/t. "tcD^mm^^- h i7 u-y (1 2 ox:) ^10 
^^ffiffo^c^. 5 5*ctc?ir^L. cnici^MBge 3-2 

4 0 7 8 4^^JkmTm^^tlT^^^^)l'\-y-hy:t-X 

WRJi&^-B:. c:niCa-75^— fe* (±ffl{t*:ttc^#a 
mm. Bis* a -7 5^— If 2 A) SiRlfty^ASfcO 

3 0*ftJDA, 6 5'CT4^FB^S^b$-B-feo ^CD 

SJiStfi^. 5*-- h L— ( 1 2 0 "C) * 1 0 ^^^ff 

ii|^l'7i^J:oJ!)P^. 6 4B#KSfB$-l±fco tcDKmm 

m&7 o%<D'>^-yy^mm¥i^K>iRmm9 oxx-m 

[0 1 1 53 *iatt, DEI 0. ST^oT, I^STctt 
»KSr. HJg#)^fcO, PI 3. 7%, PII 4 

3. 7%. PI I I 1. 2%. PIV 1. 1%, *3 
J;D:pV 0. 6%$^WbT*3 0. mftlTiiPp^ic-B- 

30 [ 0 1 1 6 ] 

immm a - 4 ] uss^bj a - 3 ^ nfcss ?k sr 

USS^tL, *?^<^l^a7c;'tt!»MP I I {^)lzj-xm 
^^4) C7)^»*S5*^fc*. »i®ffl«B&i:LT. tftS 

^r^^X-yi/X 5 0W-X4. Me"m) ^m^^tzSKPV 

\t. mf&mA-2(D:f5^\Zl5t-oXtlyl.Cci^V^yy 

^-^mK #a7ctt«KP I \ -^^mm^^m^\^ 
40 [0 117] *fp«. tmTt^mw^mmi^mr}. p i 

8. 5%, PII 6 8. 0%, P I I I 1.4% 
^WLT*30. ^(ODE«. 3. 5^*L. SsbTSTC 

^mm.is.mz^mizmmx'^^0 

(0 1 18] 

#){t^W^mSjt) W2 0 %7K?g?gi-IIS6^JA- 1 cd:^ 
50 &T-iigL.>il^®5t14aK±fiX^^^^-'H-'^>iS'5f- 
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X(Dm9 3 %*^I^M7ctt»KP I I I iC^^Lfc. 

13. iNiiTcttaKP I I I (cf)v^-xm-^m5) 

«^ia*^/t**M^JA-2<i:|lliSll:i. 7';i/;t»'J^B^ 

I 1 i^-^mm^^rmLtz: :^m^mm>^mm:^ mm 

[0 119] ^^MTcttSIKSr, H}g#)^fcO 

PI I I, 9 9. 0%^^WL-TfcO> ^®DE«. $<I 
0. 2 %5fe^L75^^$T. Si^TSTC'ttA^'ei.^o *>a 

[0 12 0] 

ommmz-hummmi^. z.(Dmw^ 4 5x:, pH6. 5 
irtasLi^c^. mmmA- KDjjmxmmi'tzimTz^ 

^lZtji^^o\Zl307iX9 eWfWKJtv^-B-. 'Alf^Xl 0 0 

rici o:«-r^SD«iuT. mm^&^fs^i^fz. 

•A^^^xmmLxmm^^m-^'^rzo 

2gsiii<3 6 0 :^mm'p\zit.mmm'^tz 

0 2 9. 5%©hUAD-X*^^LTl>fc. 

SitLT. i^S?i^tt;^5^:t>3Stft«*flg (:t;i/*vt*s: 
Sfp=&CG6 0 0 0. NaS) Srffl L^fcU^^I- 

^mmit, mm^^rzr)m9 o%(Dhu/\ci-7.^^^ 

iziiO. aS<!:LThW'An-x^7K^S**l2%^j!jOA 

h^n.mm±o:>yX)V^D 1 5 0 k g/cm'(7);i5 

1 oB^rB^sjfljc^ii-. f^^itt^m'&^TL. hu/ND- 

[0 12 1] *fpti. HSfMlcKStt^^^-r. IzJRi^ 
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[0 12 2] 

[*i!iE<!aj A - 7 ] ,w#fesii8t» 1 mmm^mB^tz 0 0 . 

0 1 w/w%(7?SiJ-&ica-75^— b* ii-11-t±it^JL 
llttit^ttSit. iSfpi&^^^Xt:^'— tr) ^^tJTKea 

»gi5icMftig^u. pH6. oizmmm. commmt: 

10 it-^ICl 2 CCIC 5 5i-PBlJD^LT. DE 1 . 0*?StCt 
t'i*. cn^5 5'C(ca,?feL. pH7. OICilSL. :i 

— t* (EC 3. 2. 1. 4 1) *3j;UC||]66«ajA-3T 

pH7. 0. 5 0*CT3 6B#^1Slt;^-&fc. 
[0 12 3] ZCOKft^m^. ^t-hi'U-y (1 2 0 

^^1 3(0:^ftTM^Lfc7'Ut*A57 5-ij.^A • 
20 JUAATC C 1 1 8 2 2 S5l5®#^M7ctt»S^fiK»m<& 
Kf»i^^ASfcO 2^<4©SiJ^»Cfi-5J;'5Jnx., 6 4^ 

^LT»t!!L. ^izmmLx. mmnmLx^^mTc^m 

m'^^m^^mmmmrzDiW.m^9 oxxntz, 

[0 1 2 4] DE 11. 2X'^-DX.$m7t 

ttttK^. mmi^mtzK). pi 2. 9%. pi i e 

1. 5%*JJ;y^PIII 0. 8%Sr-^irLT43 0. a 

^m&^-^m- -ftttia. mmshr^a^mm-B^f^izm^wzM 

[0 12 5] 

[||]5S0!IA- 8] 7;U7>P/\*i7^'- • X Q 

36 (PERM BP-4316) ^51!^ 9 CD:;^fe{C2p 

UT. y7-;<>iSf-x'ii^7 zmmmmLfz. mmm^ 

m-b^mLxmrni^. ±m^\jFmx'mi o^izmm 
:^^m(D$m5t^mm^^mmmmik mis. 2 

40 1 ) SriaiRLfc. 

[0 12 6] 3 0%t^fe5C:LjSJ»?L<&fflViT. 

01JA- 3w:^)4tc2pi;T. a-75 7— tf (yij^as 

^»it#a«sjt) ^-f^ffls-ar. Ji--hi7u-:^ (12 0 

2mmztji^j:'Dim^, 6 4^FBisjtxS-e-fe. ^1.^x1 
0 o-cici oi^mnomLxmm^^mtitrz. ^^jt^m 
50 mmmA- 6(Dysmzmc-c, if)i^7s.^—\f 
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^m.Lxmm^6 oxizm^Lfz, ^^JS't'icts. mm 

JKS:*]SS««J A - 6 CD*ftlC2pCTigM?iMtt* >3S 
h U/ND-XSv^-vySJ^tl^fct) 1 %iDA. 9 St: 

u, 1 0 ot:T6^raamiafi£$-s-T:rD.yi7^^$SL 
[01271 mmst^ ■ftitiS, ^®ii*r 

[0 12 8] 

[Sffi^J B - 1 -H-i**5f] ^JSS^J A - 4 <o:;^tet=f#fc#^ 

h) 0. 0 1 fi»gP*3iUCL-TX/t;i.5^;|/-L--7ai 

iS^T'x/'^jut— A) 0. 0 las^^i^— (cil-a-b, 
10 12 9] ^-H-ftiWtt. ^ntcffi^Lfcift-a-ftft-H-* 

« ^ O «6 ;tj □ U - <!£ lc*f-r -5 -H-^f* {C 

[0 13 0] Sfc. *-B-*Wi, *«^%l|{cJ:S®o 

[0 13 1] 

1 0 0 mmmizmmmA- s w^^ffiT-tt^ci^STctt 

ttK^*->5'-;/^3 Ofi»aP^J!)D,*fi-&L. i>:l.^T®)E 

[0 13 2] *ian. a^n, M"*^*fT> 
^. 

[0 13 3] 
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[0 13 4] m^t^^mi^ 

[0 13 5]- 

mmmB-4 mmm^] mii o ommmzmmM 

10 A - 1 ©;^j*T-#fcl^a5t;ttSK^ W -> 5 7" 3 a«g|5 

[0 13 6] ^iStt. ja?a7^i-H-*T. gl*=bJ;<. 
[0 13 7] 

mmmB-5 ?L^«tJ; w fljij&m 1 7 5 

SM^^A- 2 ro:^ST#fc#^jl7t:tt«K?gi-^*f»* 8 0 

.20 mm^ii.iiif^m^4- 2 8 1 7 9 5^<l}:mxm^^tl 

Xi^^^f hX57P-Xi«^*»*5 0m»gR*7Kl, 
2 0 OmSSBlCig^U. 6 5'CT3 O^^raiSMU, 4 0 

-S3 0S»SI5«[ML. 3 7'CT'8^m««tT^mM 

[0 13 8] *fqtt. a*mif7i?L^M«C*4T«.-5. S 

• ^fz»Xti<. XXMiiJiffijftf^fflSrt)*r^. 
[0 13 9] 

30 [*is^jB-6 mm^miz^o^T&L. 

fc*l/>v'*?t)t»*3 3«»8liiC*fLT. IIJ6^JA-2 

co:^teT#fc#^a^tt«Mi«tr#*»* 5 o M« 
1 0a«SP. ^S7Ki7X>SE0. 6 5fi»gl5, 'J>3'S[ 

0. ia»gp. L-77.zj)iki>mo. imm^. i^x 
>SEy-yo. i««ai5. y)\^7yo. smmm. 

mw]mm.nm\zi±^^. ox:tu. ^intc, 

HM^aJ A - 1 w:^j*T#;t#M7t;tt«S^*-> 7 -V 

[0 14 0] *fpt±. ^-^^^^^^3 0%(DJr»*->*i- 
7.TS>^, Sfc, ^SttS*. S**^?i<. fiWlC^ffi 

[0141] 

1 0 oaSSB. HJg^iJA- 3cD:^feT-f#fc#^ii7c;14«M 

^*->7>y:^i 0 oaasp, vii.h-j^s oasgp. ^ 

«2 0a*g|5*ii:t/^^l BSgr.S3t»tCfl^L. 

2 8 ommm=s:m^xm.WL. :itnzmmLtzi^^i , 
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[0 14 2] Uisb'bt^:f3iytVi^^L. fifa^fH- 

[0 14 3] 

immmB-8 w.n&r^i oa»giiic> ^s* 

Cl©i*A/iC. !Sffil4a»gP> 10 

[0 14 4] 2^S«. •fe^ltfc7i<, fi-$'*3 0fc±<. 
[0 14 5] 

[SIM01JB-9 A>] /h«*»i 0 oaagp/-f-x h 
S7ci4iis^w«»* 1 mmm^^v^mmy- k o . i « 

[0 14 6] 2|s:S,«. -feffl, -rfc'-^tfctC^ifT-ifiS^t 
[0 14 7] 

[*J5S0»JB-1O AA] ^fefel^l, oooa»gpic 

■km. 1 5 asgp:fe J; (yJ5gK;<7 u A 3 mm^^i^-izf 

DJA^T^ i^^{ClS^ii«-r-5). C:n<&7K5 0 0fifi 

gp, :fe:tei 0 os»ap. mmtj 'j-yi^ 3 mm^. mmm so 

A - 7 ®:^ffiT-#;t#^jl?ctt;^K-&Wif»*4 OfiSgR*5 

^zsm^m^'brs.^mmmizii^^xT Bmmn^^. -a 
mv. i7-> + >d7'L. •/^m^^^Lxmsh^mz, 

[0 14 8] •fe-&lit>i:<. M^^ff^iciiSiaig 
<D/\AX'$>?>o 
[0 14 9] 

[|^j5S^JB-ll l^^'^r^^ K] 4 0%:^Sffl;^s'< 

hs) i««fiBfc, mmmA-6(D:fjmxmzhu;\a 4o 
•>rhicAn. 5 ox:xmEEn.mL. fi)W\^xm^-<y^ 

[0 15 0] 2|5:fiti. ffi«^»T-. T'US-yi^X, 

mm'kUii<DmK-ti. mmm^mmtii£iiLxh^miz 
mmx^^. 

[0 15 1] 

[^SSfiSJB- 1 2 )f»*§m] ^§PA^e.iSSLfc9m* 
yL'- ^iCJ0l^iSB«T6 0 7bM6 4*CT-3SffiL. 50 



I ^g8¥7 - 1 4 3 8 7 6 
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n-5.?Kiyc5P^iii«sptc*fbT, mmmA- 8<Dy3mx 

[0 1 5 2] ^rfott. T'l^S-^'i^X. ?L{t^J?it^ 

-kuEa^m^fi.. mmmmmifsiEii i.xhmm\zmm 

xt^. 

[0 15 3] 

immm b - 1 s imm u - a] ^ y x 5^7 u >Sf 
#u:t^->x5"u>i/'j:3-;i/2ftagp, geafts^ 

/ 7.5^7 U >^i/U-trU >5a«gp> ^M*»JA- 2 (D:^. 

s-ji' ;i'5^>i««ap. 8itftA7 7^'>iagap, hu 

^. ^a{c^^eoTS^l^r§«?L. :in{'L-?L^2«» 
SP, 1. 3 ->^^l/>i^U3-Jl'5a»S15*5J;o:»S7K 

6 easgBSrtDx.. 5iN^:y^-f-y-tc*nmfkL. Mtc 

[0 15 4] SaS!{l:tt^*b, < . 

i6aK®B®ittlt«e). *MSiJ. •fea»Jfj:<!:tbTWfiJic 

[0 15 5] 

[*]ffi^ajB-14 @#:M»J] th^M^'f>^'-7x 

i D > - a >£^M0iJ A - 5 (^:^ffiT»fcii5i&ES#^jl7n'l4 
[0 15 6] *?S^»^itjIb. iis«)2 0te»©M7lcSSS 

rrteb. Ite (*^2 0 0mg) ^fcO t K^^^^-l- >^ 
-•7iD>-a^*<)l 5 0#fi:^*-r^^SiJ^»7t. 
. [0 1 5 7] 2|s:ffi«. STt^fif-hLT. -H^fcO. 

*A17!)S1 0^SS;^^SPfl<]{cfe#$n. '^-I';i-X't4 

[0 1 5 8] 

[^)5£«?yB-i5 tt^te] a*i 5 omgc7)*^^;s; 
mtL, cn tcHM^J A - 6 «D:;^ffiT'f#;t h u A D - X 
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[0 15 9] ^ffitt. mm^mzh&tiTid*)^ jssK 

[0 16 0] 

[0 16 1] U-dX. *%BJ<755t3itS. ^ffiT*PgWit 



mi] 




30 40 50 60 70 

fitt <"C) 
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nA^'bmw,\zmm.^ri^hu/\a-x^. i:mmiz:km. 

^^■^^ffilC^^T'^ < b < r <h t T^ct 0 . 

it^t£i£(o^m^mitm':)iz:BLitr. <*:ot)it 

[BlfflcDW^^jSiBj] 

[0 1 ] U yh'-^^A ■ Xt:-->-% M-11*5|50D# 

10 m.^^mM±i}Simm<Dmmz:snitm&(Dmm^y^rm 
[0 3] uvf^^A • xtr-->-x M - 1 1 

[1114] U l/f'::7A • Xtr-->- X M-llft5)5<D^ 
[13 5] 7;U7.DA'i7^7- - Xtf-->-X Q36S3t5 

[He] T'Jl/T.PA'i?^?- . 7. t°-i>-X Q36S5fe 

mm^^mn^^mmo^m^iz-BLitt puoy^m^^ 
[117] T;u;^aA*i'^- • 7.hf-->-x' Qsessts 

[0 8] 7JU7.a/N'i7^- • 7.fcr-->-X' Q36*S5 



[0 2] 




pH 



( 25 ) 



#Mqz 7 - 1 4 3 8 7 6 




( 26 ) #IB¥7 - 1 4 3 8 7 6 



[^7] [08] 




aft C"c) 



(sDint.ci.' mmn jrp^mmmn fi s««^®m 
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